the difficulties of interpreting available evidence His conclusion is still valid, that an aetiological relationship between RS and Chlamydia has not been established.
Improved methods of isolation of Chlamydia from the conjunctiva and genital tract (Gordon, Harper, Quan, Treharne, Dwyer, and Garland, 1969; Philip, Hill, Greaves, Gordon, Quan, Gerloff, and Thomas, 1971 ) and of antigenic characterization (Wang, 1971) of strains of C. trachomatis are now available and have been used in the present study. This report describes the isolation in cell culture of chlamydial strains from the eye and urethra of a patient with RS, as well as cultural, pathological, and serological studies on the isolates. The isolation, establishment of strains, and the observations on morphology and drug susceptibility were performed in the Naval Medical Research Institute. Patho- genicity tests and serotyping were accomplished in the Rocky Mountain Laboratory.
Case report
A 36-year-old man developed severe persistent bilateral conjunctivitis in August, 1967. Standard bacterial cultures of his conjunctiva were negative. A sulpha ophthalmic solution and an antibiotic-steroid combination ophthalmic ointment were unsuccessful in controlling the conjunctivitis, and a month later the patient developed a symptom complex of progressive malaise, diarrhoea, dysuria, and arthralgia. Urine culture was negative at this time. Except for the malaise, the symptoms disappeared within 2 weeks without treatment.
In November, 1967 Routine bacterial cultures of urine and conjunctiva negative.
Specimens for chlamydial isolation were taken at this time.
TREATMENT AND PROGRESS
Hourly treatment with 15 per cent. sulphacetamide ophthalmic solution resulted in marked improvement in the patient's conjunctivitis over the next month. In December, 1967, he developed acute arthritis involving the knees, ankles, elbows, and shoulders. There was no involvement of the small joints. Associated with the arthritis was an exacerbation of the conjunctivitis, diarrhoea, and dysuria. A 14-day course of tetracycline, 250 mg. four times a day was followed by improvement in all symptoms. The joint symptoms slowly improved over the next 5 months, and there was no clinical or x-ray evidence of joint destruction or deformity. Although the conjunctivitis cleared, the patient experienced a crusting of both eyelids upon awakening every morning and swelling of the right upper tarsus.
In November, 1968, he developed pneumonia which rapidly responded to penicillin therapy. There was no exacerbation of his previous symptoms at that time.
ISOLATION OF Chlamydia trachomatis
The method employed for isolation and passage of chlamydiae in cell culture has been described in detail elsewhere (Gordon and others, 1969) . It consists essentially of centrifugation of specimens and culture harvests onto monolayers of McCoy cells, previously irradiated to promote formation of giant cells (Gordon, Dressler, Quan, McQuilkin, and Thomas, 1972) . At 48 hrs. fixed monolayers are stained with an iodine solution or by Giemsa stain, and examined for intracellular inclusions. In the case of C. trachomatis, the inclusions are strongly stained by iodine because of their glycogen content. At 72 hrs other cultures are harvested and passed, and the series is continued.
The specimens were obtained in November, 1967, by passing cotton swabs vigorously over the surfaces of the palpebral conjuncitivae, gums, and distal third of the urethra. The swabs were then agitated in 1-0 ml. of a storage medium, SP (0-2 M sucrose and 0-102 M phosphate buffer, pH 7 2), to suspend absorbed material, and the suspension was stored at -65°C. For inoculation of cell cultures some weeks later, the thawed specimen was diluted 1:5 with cell culture medium (Eagle's minimal essential medium with added amino acids, glutamine, 10 per cent. horse serum, 100 tg./ml. vancomycin, and 50 tLg./ml. streptomycin) and cultured as described above.
Cultures of the urethral specimen were positive at the first passage; 65 characteristic inclusions were counted in the 120 microscopic fields examined in the two coverslips, indicating a figure of 528 inclusion-forming units (IFU) per ml. in the suspended specimen. The cultures of the conjunctival specimen were reported as questionable (two inclusions of uncertain character), and those of the gums as negative. At the second passage the urethral isolate, now designated as NMR-22, gave an increased inclusion count, and the conjunctival specimen also proved to be positive, showing 24 IFU/ml. of firstpassage harvest; this isolate is called NMR-21.* The second passage of the buccal specimen was negative, as was the third passage, after which the series was discontinued. Extreme care was taken, as described in an earlier study (Gordon and others, 1969) Gear, Gordon, Jones, and Bell (1963) , are TRIC/I/ USA/NMR-21/0 and TRIC/I/USA/NMR-22/G.
Observations on isolates
The two species now recognized in the genus Chlamydia, trachomatis and psittaci (Page, 1968) , are differentiated primarily on the basis of morphology of inclusions and susceptibility to sulphonamides and d-cycloserine (Moulder, 1964) , differences that correlate with separation by serological examination (Terzin, Vedros, and Johnston, 1964; Vedros, 1967) . The significance of differentiation on these bases was confirmed by the finding that representative strains of the two species are completely unrelated when tested by reassociation of isolated deoxyribonucleic acids (Kingsbury and Weiss, 1968) . Within the species, C. trachomatis, a number of serotypes are now established (Wang and Grayston, 1971) .
NMR-21 and NMR-22 both produce typical inclusions of C. trachomatis in infected cells stained by Giemsa, or iodine, and the latter reveals the presence of glycogen, characteristic of C. trachomatis. Suppression of growth in cell culture occurred in the presence of either 20 jig. sulphadiazine or 30 i±g. d-cycloserine/ml. culture medium-results identical to those obtained with other typical strains of C. trachomatis . There concentrations do not significantly inhibit a representative strain of C. psittaci (meningopneumonitis).
Strains of C. trachomatis may vary in pathogenicity for mice and for embryonated eggs. The two isolates reported here possessed low pathogenicity for the egg (low egg infectious dose/lethal dose ratios), similar to that previously found (Philip and others, 1971 ) with isolates from simple genital tract infections, in contrast to the high pathogenicity (ratios near unity) obtained with isolates from lymphogranuloma venereum (LGV) tested in the same manner. NMR-21 and NMR-22 possessed little or no pathogenicity for mice, again in contrast to LGV isolates. The identification of these strains as C. trachomatis, possessing little pathogenicity for mouse and yolk sac, is in contrast to the report (Schachter' 1967) that preliminary results with some other RS isolates revealed properties characteristic of C.
psittaci.
Antigens of the two isolates were tested with a series of mouse antisera against established serotypes within C. trachomatis, by the fluorescent antibody technique described by Wang (1971) . Antisera prepared against NMR-21 and NMR-22 were also tested with antigens of the established immunotypes. Both isolates proved to be similar or identical to three strains (DC049, DC044, DC055) previously reported (Philip and others, 1971 ) and which were derived, respectively, from a male urethra (NGU), and the cervices of two women with essentially subclinical infections. These, in turn, were found by Wang, Grayston, and Gale (1973) group.bmj.com on January 6, 2018 -Published by http://sti.bmj.com/ Downloaded from were identified as C. trachomatis, were similar to each other, resembled in pathogenicity other non-LGV genital isolates, and belonged to Wang's serotype I which mainly includes strains from the male urethra and from the cervix.
Isolations of Chlamydia from RS specimens have been infrequent. Our total of successful isolations in one patient of sixteen (2 of 57 specimens positive) may be compared with those of one report in which no isolations were made from fourteen patients (Ford and McCandlish, 1971) , and another in which isolations were successful in six patients out of a series of 23 (14 of 133 specimens positive) (Ostler and others, 1971) . The last group of investigators also employed direct staining of specimens by Giemsa and fluorescent antibody. Their total figure for demonstration of Chlamydia by any of the three methods was twelve positive in the total of 23 (see also Dawsor, Schachter, Ostler, Gilbert, Smith, and Engleman, 1970) .
Factors influencing the incidence of positive tests no doubt include the stage of the disease at which specimens are taken and the medication which has been given. Some of our specimens were obtained during apparently acute stages, others when one or more features of the disease were quiescent. We attempted to exclude specimens from any patient recently treated with antibacterial drugs, but at least one such patient was included in the series.
It is possible that RS may be initiated by any one of several disease agents, although there is strong correlation with venereal exposure (Ford, 1968 
